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Atmospheric neutrinos

+ +
T - U +V,u

+ + >
H - € +I/e+VM

Expect twice more flux
for muon neutrinos than electron neutrinos

Image from https://
icecube.wisc.edu/~jkelley/
atm/proposal.html
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Super-Kamiokande
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50 kT of pure water / 22.5 kT FV
Cherenkov light collected by PMTs

From the law of cosines

(R+1)*=L*+ R*—2LRcos(n — ©)
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Oscillation probability
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Atmospheric Neutrino Travel Distance to Super-K
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Considering only two flavour transitions
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2-Neutrino Oscillation, Am? = 2.5x1073, E,, = 2 GeV

P, - v,) = 1 —sin?20sin? 1.27
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Oscillation probability

2-Neutrino Oscillation, Am? = 2.5x1073, E,, = 2 GeV
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Assumptions
[, =20 km
sin?(26) = 1

Am2 =25 x 102, E = 0.2 GeV
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Am2 =25 x 10%, E=0.2 GeV
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Am2 =25 x 102, E = 2.0 GeV
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Am2 =25 x 10°, E = 2.0 GeV
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Am2 =25 x 10%, E=2.0 GeV
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Am2 =25 x 102, E = 20.0 GeV
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Am2? =25 x 10°, E = 20.0 GeV
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Comparison with SK data
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Sub-GeV case:
~ 0.2 GeV events
(SK < 1.33 GeV)
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Sub-GeV u, E =0.2 GeV

Comparison with SK data
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Upward stopping case:
~ 20 GeV events
(SK > 10 GeV)

Upward Stopping 11
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Comparison with SK data

Upward stopping u, E =20 GeV
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Flux estimate S0 |
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Putting in the numbers

N, 3000 T = 111369600 s

events

c=135X 10_396‘1712 pproton — pH20 x NA/A Cm_3

Assuming a spherical FV

/lef=7‘= 175067”

¢, =076 cm™ s Lsr™!




Thank you!



